Abstract Two hitherto unknown lanostane-type triterpenoids, namely scillascillol (1) and scillascillone (2), and a hitherto unknown norlanostane-triterpene glycoside, namely scillascilloside B-1 (3), were isolated from the ethanol extract of the whole plants of Scilla scilloides. Their structures were elucidated on the basis of extensive spectroscopic studies. In addition, the structure of drimiopsin D (6a) has been revised as 2,5-dimethoxy-8-methyl-1,3,6-trihydroxyxanthone (6) by reanalysis of the spectroscopic data. Graphical Abstract
and treatment of heart failure and arrhythmia [2] . Previous chemical investigations on S. scilloides reported homoisoflavones, lanostane-type and norlanostane-type triterpenoids, xanthones, lignans, etc. [3] [4] [5] [6] [7] [8] [9] [10] . As part of a BioBioPha (http://www.chemlib.cn) objective to assemble a large-scale natural product library valuable in the discovery of new drug leads from nature [11] [12] [13] [14] , the phytochemical investigation on the whole plants of S. scilloides led to isolation of two new lanostane-type triterpenoids, namely scillascillol (1) and scillascillone (2), a new norlanostane-triterpene glycoside, namely scillascilloside B-1 (3), together with two known norlanostanes, 15-deoxoeucosterol (4) [4] and 3-dehydro-15-deoxoeucosterol (5) [4] , and three known xanthones, drimiopsin D (6) [15] , drimiopsin C (7) [15] and norlichexanthone (8) [16] (Fig. 1 ). This paper describes the isolation and structural elucidation of new lanostane-type triterpenoids and structure revision of a xanthone drimiopsin D.
Results and Discussion
Compound 1 was obtained as a white amorphous powder. Its molecular formula was determined to be C 30 [17] and scillasaponin G [18] , except lack of the signals due to the sugar moiety and an up-field shift about 10 ppm of the 13 C NMR signal at C-3 of 1. Based on analysis of the above spectral data, a planar structure of 1 was assumed, which was also confirmed by the HMBC (Fig. 2) correlations from H-3 to C-1 and C-29, from Me-19 to C-1 and C-9, as well as from Me-28 and H-29 to C-3. Taking into account its biological source and characteristic NMR data (including chemical shifts and coupling constants) of the spiro rings, the stereochemistry of 1 should be consistent with those analogues reported from this genus [8] .
The hydroxy group at C-3 was equatorial (b) according to an axial-axial coupling between H-3 and H-2b (J = 11.6 Hz) and an axial-equatorial coupling between H-3 and H-2a (J = 4.4 Hz), which was also supported by the ROESY (Fig. 2) correlations of H-3 $ H-5 and H-3 $ Me-28. Considering a relatively good rigid property of spiro rings, the determination of its stereochemistry was able to be conducted on the basis of ROESY analysis. The ROESY [17, 18] , the signals of characteristic five-membered spiro rings, a tetrasubstituted double bond and six methyls were detected as before, which indicated that 2 had a very similar structure to scillascillol (1). The main difference is only that 2 had a newly arising keto carbon [d C 214.5 (s)] instead of the oxygenated methine signal [d H 3.61 (dd, J = 11.6, 4.4 Hz); d C 80.0 (d)] at C-3 of 1. Thus, compound 2 should be the 3-dehydro derivative of 1. And this was confirmed by the HMBC correlations from H-1 to C-3, C-5, C-9 and C-10, as well as from Me-28 and H-29 to C-3, C-4 and C-5. Therefore, the structure of 2 was determined as 24b,29-dihydroxy-17a,23a-epoxy-3-oxolanost-8-en-26,23-olide and named scillascillone.
Compound 3 was also obtained as a white amorphous powder, and its molecular formula was deduced to be C 40 (Table 2) (Fig. 3) , in which axial-axial couplings between H-1 and H-2 (J = 7.0 Hz), and between H-2 and H-3 (J = 8.5 Hz), and axial-equatorial coupling between H-3 and H-4 (J = 2.8 Hz) were clearly observed. And the above-mentioned NMR feature was also consistent with the reported spectral data [20, 21] . In addition, on acid hydrolysis, 3 afforded monosaccharides in the aqueous layer, which were found to be identical with authentic samples of L-arabinose Compound 6, a yellow amorphous powder, had a molecular formula of C 16 . The above NMR spectroscopic features were very similar to those of drimiopsin I [22] , and the most significant difference was from an additional methoxy signal in 6. The methoxy group was positioned at C-2 according to the HMBC correlations (Fig. 4) [15] . However, there were some deviation in aspect of the 13 C NMR data of 6 and 6a. We believed that the 13 C NMR data of 6a should be measured in CD 3 OD. This inference was subsequently confirmed, in view of the complete consistency of the spectral data of 6 and 6a, when we re-tested its 13 C NMR using CD 3 OD as deuterated solvent. As a conclusion, the structure of drimiopsin D (6a) was revised as 2,5-dimethoxy-8-methyl-1,3,6-trihydroxyxanthone (6) (Fig. 5) . 
General Experimental Procedures
Optical rotations were measured on Jasco P-1020 or SGW Ò -3 (INESA Instrument Co., Ltd., Shanghai, China) automatic digital polarimeter. UV data were obtained from HPLC online analysis. IR spectra (KBr) were obtained on a Bruker Tensor-27 infrared spectrophotometer. NMR spectra were carried out on a Bruker Avance III 600 or Bruker AV-400 (Bruker BioSpin GmbH, Rheinstetten, Germany) spectrometer with deuterated solvent signals used as internal standards. ESIMS and HRESIMS were measured using Bruker HCT Esquire 3000 and API QSTAR time-offlight mass spectrometers, respectively. Silica gel (200-300 mesh, Qingdao Marine Chemical Inc., China), MCI gel CHP-20P (75-150 lm, Mitsubishi Chemical Corporation, Japan), Chromatorex C-18 (40-75 lm, Fuji Silysia Chemical Ltd., Japan) and Sephadex LH-20 (Amersham Biosciences, Sweden) were used for column chromatography. Fractions were monitored and analyzed using TLC, in combination with Agilent 1200 series HPLC system equipped by Extend-C18 column (5 lm, 4.6 9 150 mm). A TCI Chiral MB-S column (5 lm, 4.6 9 250 mm, Tokyo Chemical Industry Co., Ltd., Tokyo, Japan) was applied for determination of acid hydrolyzates using Agilent 1200 series HPLC system with an external Alltech 3300 ELSD detector (Grace, Deerfield, USA).
Plant Material
The 
Acid Hydrolysis of 3
Compound 3 (3 mg) was heated in 2 M HCl (3 mL) at a temperature of 45°C for 4 h. After cooling, the reaction mixture was neutralized with KOH to a pH of approximately 7, and then extracted with EtOAc. The aqueous layer was analyzed by HPLC under the following conditions: solvent, n-hexane/isopropanol (85:15); flow rate, 1.0 ml/min; temperature, 25°C. The retention times (t R ) of D-glucose and L-arabinose were 5.5 and 6.9 min, respectively.
